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1 
This invention relates to a method of and means 
for handling material in manufacturing plants, 
warehouses, mercantile buildings, yards, docks 
and in similar situations where the material is 
loaded onto or unloaded from cars or ships, placed 5 
into storage or transported to a place of use. 
The present invention pertains particularly to 
the adaptation of an industrial truck of the fork 
lift type fo a novel method of handling mate- 
rial by the use of expendable pallets which are 
nsed for segregating the material into unit loads 
and which require no appreciable space in the 
stacking or tiering of the material. 
More specifically, the present invention con- 
templates the provision of a fork truck having an 
elevating toast or uprights at one end thereof, 
whereby a load supporting member such as a steel 
apron or the like can De raisèd or Iowered. 
Mounted upon this load supporting carriage is a 
novel type of.pusher mechanism for discharing 20 
loads carried by the truck, and a novel type of 
clamping mechanism, which in combination with 
a pallet construction fo be described in detail 
hereinafter, can be. employed for. pulling, loads 
onto the load supporting aprori by operation of 
the pusher mechanism with the operator remain- 
ing on the truck.  .  . 
one of the advantages of the mëhod covered 
by the prescrit invention is. the elimination of 
relatively c0stly and expensive pallets whereby 30 
the use of a very cheap expendabl e type P.al!et can 
be emPloyed, which pallet also reduces àppreci- 
ably the Vertical ipace usually occupied by.pal- 
lets when material is Stacked in tiered rows or 
the like. 35 
Another advantage obtained by the prescrit in 
vention is the elimination of thehandling nec- 
essary 'for placing .the load onto the fork truck  
or removing the load therefrom, since the opera- 
torof the truck can, through-the prescrit mech- 
anism, pull-his load onto thetruck and. dischage  
the load therefrom. This saves approximately-3 
handlings of the material which materially 
duces the-labor cost involved in material" han 
dling into and Out of warehouses and-int anal out 
of trucks or. box. cars.  Y¢itlï -thé/prenent. inven -- 
tion, the cost of material.hhll, ing Can be loweèd  
to a point not heretofore reached and the cost of 
the palets tobe employed in connection with the 
present invention is appr0ximately /s- of the cost 50 
of any type of pallet heretofore produced« 
Broadly considered, the .present invention 
volves an industrial fork truck having associated- 
with the load supporting carriage thereof, both 
a pushing and a clamping, mechanism..The 55 

clamping mechanism is employed for pulling a 
unit load mounted on a single face expendable 
pallet, onto the load supporting carriage, and 
the pusher mechanism is employed for discharg- 
ing this load from the carriage with the pallet 
in place therebeneath, whereby it can be pulled 
onto a second truck at the point.of unloading with 
a machine of this same type, thereby eliminating 
the handling normally necessary in the unload- 
ing .of such types of cargo at the point of destina- 
tion. 
A further object of the prescrit invention is 
to provide a mechanism which will accomplish 
the foregoing results and will still be a very sim- 
ple and compact form and which can be produced 
ata nominal cost to provide the additional ad- 
vantages which are hot now available with pres- 
crit conventional types of industrial trucks. 
Other objects and advantages of the prescrit 
invention will appear more fully from the fol- 
lowing detailed description which, taken in con- 
junction with the accompanying drawings, will 
disclose to those skilled in the art, the particu- 
lar construction and operation of a preferred 
form of the prescrit invention. 
In the drawings: 
Figure 1 is a side elevational view of an indus- 
trial truck equipped with the mechanism of the 
present invention; 
Figure 2 is a front elevational view of the truck 
shown in Figure 1; 
Figure 3 is a side elevational view of the truck 
of Figure 1 showing it in operation; 
Figure 4 is a corresponding view of the truck 
shown in Figure 1 with its load in position for 
unloading; and 
Figure 5 is an enlarged fragmentary view of 
the toggle actuated clamping means. 
Referring now in detail to the drawings, there 
is indicated generally an industrial truck  having 
the drive wheels , the steering wheel  and the 
uprights or telescoping toast 8 mounted at the 
forward end of the truck. The uprights 8, 
which preferably are telescopic in nature, are of 
more or less conventional design, and mounted 
for vertical movement therein is a load support- 
ing carriage indicated generally at 9 which car- 
riage can be raised or lowered relative to the up- 
rights by means of any conventional type of hy- 
draulic lift mechanism or in any other manner. 
The load supporting carriage 9 comprises side 
frame members {} vvhich also, at their upper 
ends, are journalled to receive a cross shaft 2 
extending from one side of the carriage to the 
other. Mounted on 'the carriage intermediate  
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3 
the ends of the side members t0, and !oreferably 
arranged for pivotal movement, are a pair of 
hydraulic cylinders fo, th base of these cylinders 
being connected through the couplings  to the 
rear faoe oï a transverse plate t5 disposed be- 
tween the side memoers 10. Suitable fittings 
and hose connections, indicated at t3a and 
are provided for each cylinder f3 for intercon- 
necting the cylinders to hydraulic actuating and 
contro! means (hot shown). The transverse 
shaft f2, as will be seen clearly fïom Figure 2, is 
mounted for rotation in journais ! carried at 
the upper ends of the side members I 0, and 
carries at each o the curer ends thereof, an actn- 
atg arm t which is secured foz conjoint rota- 
tion with the shaït 2. Adjacent each of the 
journals |$, but on the inboard aides thereof, 
theïe is provided a crank arm t S which crank 
arm is adapted fo have pivotally connected there- 
fo the piston rod .9 which extends into the hy- 
draulic cylindeï !3. Thus it will be seen that 
upon actuation of the pistons within the cyl- 
inders f3, the piston rods l0 are actuated to in 
turn rotate the cranks I S. These cranks are 
non-rotatably secured fo the shaft I in such 
nanner that rotation of the cranks 18 produces 
correspondin rotation of the actuating arms ri 
at each aide of the !oad supporting carriage. An 
apron 20, havinE a substantially horizontally dis- 
posed load supporting surface 2{}a, is secured at 
its rear edge to the load supporth]g carriage . 
Pigidly mounted on the side members I fl below 
the longitudinal center thereof, are channel 
members 22 which in ttu'n contah telesco!olng 
elements 2 riding within such channels and se- 
curial, as indicated at ia, fo a vertical rack or 
pusher generally indicated at 24. The rack 
comprises a frame member 25 of channel rec- 
tangular section and a plurality of laterally 
spaced ertical struts or :post members 28, these 
members terminating at their lower ends in a 
cross bar 2ï which ries the lower ends together 
and which, ai ifs extremities, is secured to the 
frame member 2.5. The rack member 24, conse- 
quent!y is suported for movement toward and 
away ïrom the vertical side membrs ! of the 
load suDporting carriage by mea.n of the channel 
members 22. and the telescopic members 23. The 
actuating arms Il in turn, through the links -8, 
are cOLuected to. the rack 2 below the connec- 
tion of the telescopic members 2. thereto and 
upon rotation of the cra.nks t8, the links 28, lo- 
cated at each side of the cäriage, move the rack 
forwardly or .rearwardly dependinE upon the 
movement oï the pistons within the cylinders . 
Thus when if is desh'ed to discharge a load, the 
rack member 2 can be used for pushing the !oad 
off of the apron 20. Carried by the lower end of 
the rack , is. a stationary transverse member 
forming one portion of a clamp jaw which ex- 
tends transversely across the apron fl in a posi- 
tion slightly therea.bove. 
The Pivoted portion 32 of the clamping mech- 
anism a!so extends ïor the full wiàth of the apron 
2@ and, as may be more fully seen in Figure 5, 
provided with an actuating rod 33 af each end, 
the rods 3 having hinged connections 2a with 
the. jawp0rtion S. Each rod 3 is hingedly con- 
nect_ed:at .i upper end, as af 3a, "th the knee 
o_f the tçgle joint $4. Th. ends of the toggle 
joint 3 are ""   .  
 nmoedly connected to the ends of 
the toggle joint 35 as at 35 and 35b. Toggle 
Joint 3 is hinged]y connected at its knee with 
supporting post or reaction member 5@ which is 
fixe d - in tt telescoplc member 23, said .post 

4 
passing through a slot 3 in the charmel shaped 
member which permits the member 23 and post 
$ to move forwardly without interruption. 
Each link 28 is hingedly cmected af its free end, 
5 as ai 3b, with the ends of the toggle joints  
and -35. Consequently, it will be readily seen that 
when the actuating arms I are moved in a 
counter-clockwise direction tendin to. push the 
rack forwardly relative to the apron 2, the jaw 
]0 members 3{} and 3 romain open. However, 
vhen the arms I are returned in a clockwise di- 
rection tending to retract or move the rack to- 
ward the truck, the toggle connections 34 and 35 
actuate the arm .3 to move the upper jaw men- 
15 ber 2 down int0 clamping engagement onto the 
 stationary jaw member . It will be seen that 
the toggle joints 4 and 35, disposed between each 
link 28 and the corresponding telescopic men- 
.er 23, provide a lost motion connection which 
20 causes actuation of the movable jaw member 32 
belote the rnovenent of the links 28 is trans- 
mitted to the telescopic members 23 and the rack 
2 carried thereby. When the direction of move- 
ment of the arms t is changed from clockwise 
25 to counter-clockwise direction, for example, the 
links -$ wfll move forwardly and through their 
respective hinged connections 3b wfll first actu- 
are the toggle joints 3 and 3 and cause a raising 
of the rods , thereby to raise the movable jaw 
30 32, belote the thrust of the lïnks 28 ls transmitted 
to the telescoplc members 25. When the direc- 
tion of movement of the arms I  is thereafter re- 
versed, the links 28 will first actuate the togg]es 
3 and 35 and cause a downward movement of 
35 the rods 33, thereby to move the movable jaw fo 
clamping position, before the thrust of the links 
28 is transmiçted fo the telescopic memers 23, 
ïack 24 and the clamping means which is con- 
zected to the rack 2. 
40 In Figures S and 4, there is illustrated the 
opertion of a truck of this type to pick up a unit 
load of material which bas been stacked in a 
warehouse or the tike. Considering Figure 3 
in detail, there is provided a tier of such material, 
5 h]dicated generally ai 4{}, containini unit loads 
, each unit load assembly being supported 
upon a pallet member 43. Preferably these unit 
loads are.ca.rtons either glued or strapped into a 
unit, but may comprise bagged material or the 
50 tike. The pallet may be secued, as by gluing 
or strapping to the unit load, or, in the case of 
bagged material, may merely be frictionally en- 
gaged by the load. In any event, hese pallet 
members 43 consist merely of a sheet of heavy 
55 paper, or co.rrugated or fibre board which has 
che_ edge. extendh]g slightly beyond the forward 
edge of.the unit load . and projecting upwardly 
and forwardly, to form  projecting tongue 4. 
f if is desired, for exemple, to remove the 
60 
upper unit load 42, consisting of stacked cartons, 
supported on the pallet , the hydraulic system: 
of the industrial truck is actuated to push the 
rack member  forwardly fo a position adjacent  
C5 the chisel end 5 of- the steel apron 2{}. The 
truck itself is moved into position: where this end 
5 zests against the a_djaent surface of the next 
lower unit load 42 t_o steady this load in position. 
With the rack moved forward in this. position, 
70 the exte.nding tongue 4a of .the pallet enters 
into the space between the clamp jaws 3{} and 3. 
Upon retraction of the rack through the hy- 
drau!i.."ç cylhude.z actuti0n, the azns ri rotate,in 
a. direction te pull the connecting link 2{} teward 
î the truck. As a result, thë teggle mechanism 
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$4 and 35 functions t0 close the jaws 
clamping the tongue .44 therebetween along the 
entire transverse length of the jaws. As the rack 
continues to more rearwardly, the pallet 4S is 
then pulled along with the rack pulling the 
entire unit load 42 onto the steel apron 20. 
When the rack has returned to its retracted 
position as shown in Figure 1, the load is sup- 
ported entirely upon the apron .2 for trans- 
portation by the truck to any desired destination. 
Upon initial movement of the rack actuating 
mechanism in a forward direction, the clamp 
jaws open automatically releasing the pallet 
tongue so that the rack may discharge the entire 
unit load together with the pallet by sliding the 
saine along the apron  and depositing it at its 
desired location either in a box car, in another 
tiered stack or at another point of use. 
If urther handling of the unit load is desired, 
the pallet tongue  is still in position ïor en- 
gagement by a truck equipped with the mech- 
anism disclosed so that it can be again pulled 
onto the supporting apron of the truckfor fur- 
ther transportation such as the unloading. òf a 
box car at its destination. 
Figure 4 discloses the. position, oï the mech 
anism in a partially unloaded position. 
The pallets S, being only of simple construc- 
tion and consisting of a sheet oï heavy paper or 
corrugated or fibre board, are relatively inex- 
pensive, costing only approximately 15¢ as com- 
pared with the present expendable type pallet 
which costs from 80¢ to $1.00. Furthermore, 
being only a single sheet, the pallet occupies 
negligible space when a tiered stack is provided 
thus eliminating the lost space normally occu- 
pied by double faced pallets of conventional type, 
or pallets having supporting legs for receiving 
the forks of a conventional type truck. 
It is therefore believed apparent that the 
present invention provides a novel method 
general cargo handling and provides a mech- 
anism of relatively shnple and compact form 
which can be readily adapted fo industrial trucks 
now in use. 
I am aware that various changes might be 
ruade in certain details of the present disclosure 
and thereïore do hot intend tobe limited except 
as defined by the scope and spirit of the appended 
claims. 
I claim: 
1. In combination, an industrial truck having 
forwardly projecting load supporting and raising 
means, hydraulically operated vertical pusher 
means carried by and movable forwardly and 
rearwardly relative to said load supporting and 
raising means, and clamp means carried at the 
lower end of said pusher means adjacent the 
load supporting surface of said load supporting 
means adapted to engage and clamp a projecting 
pallet edge for drawing a pallet onto said load 
supporting surïace upon retraction of said pusher 
means. 
2. In combination, an industrial truck having 
a load supporting carriage including a forwardly 
projecting transverse load supporting and raising 
member, upright means guiding said carriage 
for vertical movement, pusher means mounted 
on said carriage and extensible and retractible 
relative to said member, and clamp means car- 
riid by said pusher means operable to clamp 
the eclge of a loaded pallet to draw the pallet 
onto said member upon retraction of said pusher 
mellS. 
S. The comblnation of claire 2 including 

6 
draulically actuated means for causlng the m0ve- 
ment of said pusher means. 
4. The combination of claire 2 including hY 
draulically operated pistons on said carriage, and 
5 crank means .associated with said pistons for 
moving said pusher means. 
5. An industrial truck including vertical 
rights ai one end thereof, a load supporting car- 
riage vertically movable in said uprights and 
10 having a transverse f0rwardly projecting load 
supportingmember, transversely extending verti- 
callyarranged pusher means mounted on said 
carriage above said member and arranged for 
movement longitudinally relative to said member, 
15 clamp means extending transversely of said 
member .across the bottom of said pusher means, 
and interconnecting means between said clamp 
means and said pusher means for closing said 
clamp means only when said pusher means is 
20 belng retracted from forwardly extended posi- 
tion ........ 
6. The truck of claim 5 including hydraulically 
controlled means for actuating said pusher 
means., 
25 . The truck of claire 5 including hydraulically 
actuated means for actuating said pusher means 
and toggle means in said interconnecting meàns 
for controlling actuation of said clamp means. 
8. In an industrial truck, a pair of uprights at 
30 one end thereof, a load supporting carriage vert- 
cally movable in said uprights and having a for- 
wardly projecting load supporting member0 a 
transversely extending clamp having jaws 
mounted on a horizontal axis carried by said car- 
35 riage immediately above said member and ar- 
ranged tobe extended fo the forward end of said 
member and retracted back to the rear end there- 
of, and means for closing said clamp only during 
retracting movement. 
40 9. The truck of claire 8 including vertically 
ranged pusher means associated with and mov- 
able with said clamp for pushing the load off the 
load supporting member. 
10. For use in handling a unit load of material 
45 supported on a sheet-like pallet having one edge 
bent upwardly and away from said load, an in- 
dustrial truck having a forwardly projecting load 
supporting member, means carried by said trucl 
and movable fore and art relative to said mem- 
50 ber including a clamping means transversely dis- 
posed relative to said member and pusher means 
vertically disposed relative to said member, sald 
pusher means being adapted fo bear agaiust the 
load on the pallet and said clamping means being 
55 adapted fo grip said pallet edge, and actuating 
means for said movable means, said actuating 
means being adapted to cause said clamping 
means to grip a pallet edge as the clamping 
means is retracted from a forward position, 
60 whereby said clamping means is adapted to grip 
said pallet edge fo draw said load onto said load 
supporting member. 
11. For use in handling a unit load of material 
supported on a sheet-like pallet having one edge 
65 projectng, an industrial truck having a forward- 
ly projecting load supporting member, meaus 
carried by said truck and movable fore and 
over said load supporting member and including 
a clamping means transversely disposed relative 
70 to said member and pusher means vertically dis- 
posed relative fo said member, said pusher means 
being adapted to bear against the load on the pal- 
let and said clamping means being adapted fo 
grip said pallet edge, and actuating means for 
75 said movable means lncluding a lost motion con- 
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7 
nection which causes actuation of the clamling 
means before actuation of the movable means 
when the direction of movement of said movable 
means is changed by operation of said actuating 
means, said actuating means causing the clampr 
ing means fo more to open position prior to for- 
ward movement of the movable means and its 
pushing means and causing said clamping means 
to more to clamping, position lrior to real-ard 
movement of said movable means. 
12..For use with an industrial truck havinoE a 
vertically, movable load supporting carriag¢, the 
combination of forwardly projecting load supr 
porting means secured to the load supporting 
carriage, vertical .pusher means carried by and 
movable forwardly and.rearwardly relative to the 
load supporting carriage, and clamp, means 
carried ai the tower end.of said pusher means ad- 
jacent said load supporting means adapted to 
engage and clamp a. projecting pallet edge for 
drawing a pallet onto said load supporting means 
upon retraction of said pusher means. 
 13. For use with an indust«ial truck havh]g 
vertical uprights atone end thereof, a load sup- 
porting carriage vertically movable in the up- 
rights and having a transverse forwardly project- 
ing load supporting member, the combination of 

transversely extendIng vertically arranged pusher 
means mounted on the carriage above the load 
supporting member and arranged for movement 
longitudInally relative to the member, clamp 
5 means extending transversely of the member 
across the bottom of said pusher means, and in- 
tercormecting means between said clamp mens 
and said pusher means for closing said clamp 
means only when said pusher means is being 
10 tracted from its forwardly extended position. 
GEORGE L. TURNEI. 
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